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gradient echo (SPGR) sequences, on a 1.5T MRI scanner, at 
baseline and 12 month follow-up. An expert radiologist deter- 
mined the position and extent of cartilage abnormalities vi ible on 
T2-FSE images at baseline and marked a cylindrical region of 
interest (ROT) centered on abnormalities. Image registration and 
segmentation techniques were used to determine cartilage thick- 
-ness within the ROI at baseline and on the follow-up scan. The 
reproducibility of the technique was estimated using the normal 
subject, and changes in cartilage thickness due to lesion devel- 
opment in the patient were determined. 
Results: The patients had a "I2 abnormalities on their femoral 
condyles. The normal subjects exhibited no T2 abnormalities, o 
positions similar to those in the patients were marked by the radi- 
ologist. In the patients the T2 abnormalities persisted and evel- 
oped into visible lesions on the follow-up SPGR scan. 
Measurement of total femoral cartilage thickness within the 
patients showed a loss of between 1% and 2% due to the 
lesions, with I/6th of the cartilage within slices containing the 
lesion being lost. In the cylindrical ROI around the site of T2 
abnormality, the loss of cartilage volume was 66%. The repro- 
ducibility of the technique was estimated as 1.1 %, since this was 
the average change in volume within the cylindrical ROI on the 
normal subjects. 
Conclusions: Measurement of total femoral cartilage volume 
appears to be an insensitive technique for measuring changes in 
cartilage thickness and volume due to the development of lesions 
following meniscal surgery. By using image registration, it is pos- 
sible to define cylindrical regions of interest around 1-2 abnormal- 
ities on baseline scans, and use image segmentation techniques 
to reliably measure changes in cartilage volume at the lesion 
sites. Although further patients and normal subject require exam- 
ination, it appears that the technique has a high reliability (1.1 %) 
for measuring changes in volume. It would also be useful to 
examine such changes in patients with idiopathic OA. 
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Purpose: To evaluate the inter- and intra- operator eproducibili- 
ty of LIVEWIRE segmentation in determining articular cartilage 
volumes from MRI. 
Methods: We validated the volumetric rendering capabilities of 
LIVEWIRE segmentation by imaging two patellar-cartila~le 
shaped phantoms of known volume (10.43 & 7.51 ram°). 
Following validation, the right-hand wrist joints of two healthy vol- 
unteers (ages 20 and 22) were each imaged once. All imaging 
was performed on a 4T GE Signa scanner with a custom-built 
quadrature birdcage coil. Images of the validation phantoms and 
the wrist joints were obtained using a 3D spoiled gradient echo 
(SPGR) pulse sequence with an 8cm FOV, slice thickness of 
1.5mm, TE/TR=20/60ms. All images were processed using the 
LIVEWIRE segmentation routine within the 3DVJEWNIX software. 
Inter- and intraoperator reproducibility was evaluated by having 
each of three operators (1 trained (Opl) 2 untrained) segment he 
data sets twice. 
Results: The volumes of the two validation phantoms determined 
by water displacement differed from the volumes determined by 
LIVEWIRE segmentation by less than 1%. Results from in vivo 
data show that intraobserver measurements differed from 
each other by between 0.2% (for the trained) and 4% (for the 2 
$61 
un-trained). The inter-observer differences (between average 
volume from two trials) ranged between 0.17% and 1.76%. 
mm 30plA OpiB Op2A Op2B Op3 Op3B 
subject 1 978.3 962.1 941.1 983.9 961.4 997.5 
subject 2 1058.7 1062.2 1055.1 1057.2 1044.9 1072.3 
Conclusions: LIVEWIRE segmentation is an extremely accurate 
and reproducible method for determining volumes from MRI pro- 
ton images. Our results, however, suggest that a degree of train- 
ing is required to maximize segmentation reproducibility. Since 
cartilage volume changes are expected in OA, LIVEWIRE seg- 
mentation may be an effective method for long-term monitoring 
of cartilage degeneration. 
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Background; It is now widely recognized that osteoarthdtis (OA) 
is a global process which involves the participation of the carti- 
lage, the synovial membrane and the subchondral bone. 
Moreover, it has previously been reported that bone sclerosis is 
associated with severity and long-term progression of OA. 
Nevertheless, precise methods for the quantification of sclerosis 
are not fully validated. 
Objective: The aim of our study is to validate the measurement 
of the medial tibial subchondral bone mineral density (BMD) by 
dual X ray absorptiometry (DXA). 
Methods: Bone mineral density was assessed with a commer- 
cially available DXA equipment (Hologic QDR 2000, Waltham, 
MA). We selected 7 regions of interest (ROI), of various sizes and 
orientations, around the area with the highest degree of sclerosis 
at the narrowest point of the medial knee joint. We then com- 
pared the analytic properties of the BMD assessment in these 7 
ROI. Coefficient of variation (CV %) of the technique was 
assessed by repeating 5 measurements, over the same day, in 
OA and non-OA knee. 
Results: Our results showed a precision from 2.1% to 3.1%, 
depending of the chosen ROI. When considering only the intact 
knee, the respective value of the CV varied from 2.3 % to 5.3 %, 
while for OA joint, the respective value were from 1.5 % to 3.0 %. 
Conclusion: We were able to identify a ROI where assessment 
of subchondral bone density can be obtained with a precision of 
2.6 and 1.5 %, in normal and OA knee, respectively. This pre- 
cision is in the same range as reported for BMD measurement in 
other site (hip, spine, radius, total body). We conclude that tibiat 
medial sclerosis could be precisely assessed by DXA and there- 
fore could be investigated as a potential diagnosis and predictive 
toot in OA studies. 
